Introduction: Northeastern Iran is known as a high risk area of upper gastrointestinal cancers. Recent reports have suggested a declining trend for these cancers as well as an increase in the incidence of other malignancies including breast cancer. Our present aim was to describe the epidemiological pattern of breast cancer in this region during 2004-2009. Methods: All new cancer cases from public and private diagnostic and therapeutic centers of Golestan province were registered. A structured questionnaire was prepared and used based on the standards of the International Association of Cancer Registries. The international classification of diseases for oncology was considered for coding. Age standardized incidence rates (ASR) of breast cancer were calculated. Results: A total of 11,038 new cancer cases were registered during 2004-2009, of which, 1,101 (10%) were females with breast cancer. The median age of the breast cancer patients was 46 years. The ASR for breast cancer was 28 per 100,000 person-years. We found an unusual rapid increase in breast cancer rate at the age of 25 years. The ASR of breast cancer was significantly lower in females from Turkmen ethnicity and those from rural areas (P value <0.01). Conclusion: Our study showed high rate of breast cancer in Golestan province of Iran. We found an unusual peak of breast cancer in young women. So, the age of starting screening programs may need to be revised in this area. The rate of breast cancer was significantly lower in women from Turkmen ethnicity. Further studies are warranted to clarify the role of important determinants, especially regarding the ethnic disparity, on breast cancer in this region.
Introduction
Advances in controlling communicable diseases, made the non-communicable ones including cancers as one of the most important challenge in health systems. As other parts of the world, cancers are major public health problems in Iran. According to reports of the Iranian Ministry of Health and Medical Education (MOHME), cancer is the third cause of death in following coronary heart disease and accidents (Goya, 2007; Naghavi et al., 2009) .
Breast cancer is the most common cancer in women representing 1.38 million new cases (23% of all reported cancer cases in women) in 2008 worldwide (Ferlay et al., 2010) . It is the leading cause of cancer death in women (Mathers et al., 2008; Ferlay et al., 2010) . The range of mortality rates (approximately 6-19 per 100,000), made it the fifth most common cause of cancer-related death overall (Mathers et al., 2008; Ferlay et al., 2010 (Berry et al., 2005) . Several variables have been identified as risk factors for breast cancer in women, including age, lack of childbearing or breastfeeding, higher hormone levels, race, economic status, family history of breast cancer, lifestyle, diet, weight, alcohol intake and smoking (Möller et al., 2003; Yavari et al., 2006) . The incidence of breast cancer increases with age, doubling about every 10 years until the menopause, when the rate of increase slows dramatically (Pisani et al., 2002; Singh et al., 2003) . Despite a marked decrease in mortality rate of breast cancer, especially developed countries, it is still a major challenge for health policy making in developing countries such as Iran. In Iran, breast cancer ranks first among female cancers comprising 24.4% of all malignancies in women (Sadjadi et al., 2005) . According to the report of the International Agency for Research on Cancer (IARC) (globocan-2008), the age standardized incidence and mortality rate of breast cancer in Iranian females were 18.4 and 8.9 per 100,000, respectively (Ferlay et al., 2010) . In studies conducted in different parts of Iran, five-year survival rate of breast cancer ranged from 51 to 75 percent (Babaee et al., 2005; Mousavi et al., 2006; Yaghmayee et al., 2007; Fouladi et al., 2011) . The result of a study from Tehran, Iran suggested that the disability adjusted life years (DALY) for breast cancer (during 1998-2001) was 4252 years (Mousavi et al., 2006) .
Golestan province is located in the northeast of Iran. About 90% of Golestan population is from two ethnic groups including Fars and Turkmen. High incidence rates of upper gastrointestinal cancers were reported from this region, especially in Turkmen ethnicity (Mahboubi et al., 1973; Kamangar et al., 2007) . As the first step of cancer control program, Golestan population-based cancer registry (GPCR) was established in this region. It has been approved as a voting member of the international association of cancer registries (IACR) since 2007.
Preliminary results of the GPCR showed that breast cancer is the most common malignancy in Golestan females and its increasing trend made it a major health problem in this area (Semnani et al., 2008; Roshandel et al., 2012) . In this paper we will describe the specific epidemiologic pattern of breast cancer as well as some of its determinants including ethnicity in Golestan province of Iran.
Materials and Methods
Case definition: Only primary breast cancer cases were registered in the GPCR. Invasion and metastasis of primary tumors to other organs were not registered. Standards of the IARC were used to register malignant breast tumors.
Case finding: During a period of 6 years (2004-2009), information on newly diagnosed (incident) breast cancer cases were collected by GPCR team from all public and private diagnostic and therapeutic centers of the whole province, including hospitals, pathology laboratories, diagnostic radiology clinics and some of the specialist physicians' private offices. In order to minimize loss of data, we also obtained information from medical centers and regional registries in neighboring provinces including Khorasan Razavi, Mazandaran and Tehran.
Data collection: The registry staffs regularly visited centers and collected data of breast cancer cases. In some centers data was collected passively. Information about cancer related deaths was obtained from the death registry at the health department of Golestan University of medical sciences (GOUMS) and additional unreported cases, classified as death certificate only (DCO) ones, were identified with matching this data against the file of registered cancer patients. We check and compare ten percent of questionnaires with the original documents in the source centers to verify the accuracy and completeness of the abstracting process. The third edition of the international classification of diseases for oncology (ICD-O-III) was used for coding anatomical site and histology of the tumor (Fritz et al., 2000) . Duplicate cases with the same information including last name, first name, age, father's name, topography of tumor, place of residence and year of diagnosis were initially checked and eliminated before entering them into the database.
Statistical analysis: Data was entered into the Persian version of CanReg4 software, and IARC check program was used for data checking. Age standardized incidence rate (ASR) of breast cancer was calculated using the 18-groups world population (0-4, 5-9… >85) and reported per 100,000 person-years. Incidence rates were compared using the Poisson regression analysis in STATA-8 software. P values of less than 0.05 were considered statistically significant.
Golestan population data: Population data was obtained from provincial census done by health department of GOUMS in 2006.
Ethical issues and confidentiality: The ethics committee of GOUMS approved the GPCR protocol. We considered confidentiality measures to ensure the preservation of anonymity of the cancer cases, the best quality of registry data, and the best possible usage of the data.
Results
A total of 11,038 new cancer cases were identified over the period from 2004 to 2009. Of these, 1101 (10%) were females with breast cancer. The median (interquartile range) of patients' age was 46 (16) years (ranged between 20-88 years). Patients' characteristics have been summarized in Table 1 . 69.4% of these patients lived in urban area. In 826 (75%) of the breast cancer cases, the diagnosis was based on histopathology (Table 1) . 
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The ASR for breast cancer was 28 per 100,000 personyears. The rate of breast cancer was significantly higher in urban (39.2) than rural area (17.5) (P value <0.01). Age specific incidence rates of breast cancer are shown in Figure 1 . As figure 1 show, an unusual rapid increase was seen in age specific incidence rate of breast cancer from age 25 years. Then after a decreasing, the second peak was occurred from the age 65 years. ASR of breast cancer was significantly lower in Turkmen females (17.05) than females from Fars and other ethnic groups (31.13) (P value <0.01).
Discussion
Our study showed high rate of breast cancer (28 per 100,000 person-years) in Golestan province. Although the rate of breast cancer is lower than that of developed countries, but it seems to be relatively high when compared to developing regions of the world (Ferlay et al., 2010) . According to the globocan-2008 report, the estimated incidence for breast cancer in Iran was 18.4 per 100,000 person-years (Ferlay et al., 2010) . The ASRs of breast cancer in other provinces of Iran including Kerman, Gilan and Ardebil were reported as 16.9, 12.6 and 7.6 per 100,000 person-years, respectively (Sadjadi et al., 2009) . So, the rate of breast cancer in Golestan province was considerably higher than those reported for Iran as well as other provinces.
We also found an increase in the ASR of breast cancer in Golestan province comparing to previous reports from this region. The incidence rate of breast cancer in Golestan province during 1996-2000 was reported as low as 15.7 per 100,000 person-years (Sadjadi et al., 2009; Semnani et al., 2006) . This change in the rate of breast cancer (from 15.7-28 per 100000 person-years) may represent a true increasing trend of this cancer during the last decade. Life style change toward westernized patterns (e.g. change in reproductive behavior, age of marriage, dietary habits, body mass index and physical activity) may be considered as possible explanation for this increasing trend. But, breast cancer is a chronic disease and such a rapid increasing (doubling during about 10 years) cannot be completely explained by the above mentioned factors. Another explanation may be the differences in methodology and techniques of data collection between the present study and the previous one. Increasing the availability of diagnostic and therapeutic services in Golestan province is another reason for unusual increasing in the rate of breast cancer. Anyway, our results showed a high rate as well as an increasing trend of breast cancer in Golestan province of Iran. It can be concluded that by decreasing the rate of upper gastrointestinal malignancies, breast cancer tends to be a major health problem in northeastern Iran. Therefore, heath policy makers should be aware of this point and consider it as leading priority of health system in this region. It is necessary to implement controlling programs for this disease in our area. Determination of risk factors and conducting screening programs may be considered to achieve this goal.
We found significant lower rate of breast cancer in women from Turkmen ethnicity. Previous studies reported contrasts in patterns of incidence of breast cancer by race. The incidence of breast cancer was higher in blacks (Hankey et al., 1994) . The reasons for the lower rate of breast cancer incidence in Turkmen females have not yet been well defined. The rate of life style change is considerably lower in Turkmens than other ethnic groups in our region. So, lower rate of westernization (change in reproductive behavior, dietary habit, body mass index and physical activity) may be the possible explanation for lower rate of breast cancer in this ethnic group. In addition, as reported in the case of esophageal cancer (Akbari et al., 2007; Akbari et al., 2011) , genetic factors may partially explain the difference in the rate of breast cancer between various ethnicities in Golestan province. Further case-control studies are needed to determine the reasons for low rate of breast cancer in Turkmen females. The present study showed a significant higher rate of breast cancer in residents of urban areas. Similar findings were also reported in previous studies from other countries (Reynolds et al., 2005; Dey et al., 2010; Stamenić and Strnad, 2011) . The most possible explanation for this difference is that life style change into westernized pattern usually occurs in urban areas.
Another important finding of this study was an unusual early rapid increasing (peak) in age specific incidence rate of breast cancer in young women (from 25 years of age). Similar finding was reported from other parts of Iran (Sadjadi et al., 2009 ). The results of some studies from Iran also suggested that breast cancer affects Iranian women at least one decade earlier than women from developed countries (Harirchi et al., 2000 (Harirchi et al., : 2004 . It means that breast cancer occurs highly in active young women and this may result in increase in burden of the disease in our population. Further investigations are needed to clarify different aspects of this finding. For example, we may need to modify the age of starting breast cancer screening program. This will help to detect cancer cases in earlier stages and improve the efficacy of screening program. Increasing in survival, improving the quality of life as well as decreasing the burden of the disease may be considered as long term effects of this change.
In conclusion Our study showed high rate of breast cancer in Golestan province. Change in life style (toward westernized pattern), genetic and environmental factors are possible determinants for high rate of breast cancer in our area. We found an unusual early rapid increasing (peak) in age specific incidence rate of breast cancer in young women (at the age of 25 years). So, the age of starting screening program may need to be revised in Golestan province as well as other similar population. The rate of breast cancer was significant lower in women from Turkmen ethnicity. Further studies are needed to clarify the specific epidemiological pattern, especially the ethnic disparity, of breast cancer in this region.
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